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Acute testicular pain or swelling, often referred to 
as “acute scrotum”, can have a number of causes. In
young ages, testicular torsion (TT), epididymo-orchitis
(EO), and torsion of testicular appendage (TTA) are the
most common etiologies of acute scrotum [1–3]. Differ-
entiating these disease processes can sometimes be
problematic, and treatment options (emergent sur-
gery, antibiotics, observation) differ dramatically de-
pending on the disease process. Because the likelihood
of testicular salvage diminishes with the duration of
TT, acute scrotum should be considered a potential
surgical emergency until the etiology is determined.
The aim of this study was to compare the clinical
presentation and examination results in young patients
with TT, EO, and TTA.
MATERIALS AND METHODS
We retrospectively reviewed the medical charts of 
87 consecutive patients (≤ 25 years old) who came to
Kaohsiung Medical University Hospital, Taiwan, for
help due to acute scrotum between January 1993 and
October 2004. Clinical presentation and examination
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The purpose of this study was to assess the clinical presentation and ultrasonographic findings of
acute scrotum in young males. A total of 87 patients (≤ 25 years old) with presentation of acute
scrotum were retrospectively analyzed in Kaohsiung Medical University Hospital. The patients
were divided into three groups according to their final diagnosis: 41 patients with testicular torsion
(TT), eight patients with torsion of the testicular appendage (TTA), and 38 patients with epi-
didymo-orchitis (EO). The mean ages of the TT group (14.0 ± 5.7 years) and EO group (16.6 ± 7.6
years) were higher than that of the TTA group (10.0 ± 3.5 years) (p = 0.02). White blood cell count
(> 10,000 cells/μL) was not found to be statistically different among groups. Pyuria was found in
10 (26%) patients with EO. Color Doppler ultrasound has high sensitivity (87.9%) and specificity
(93.3%) rates to differentiate TT from other causes of acute scrotum. In cases with a lower risk of
TT, we suggest that a technically adequate color Doppler ultrasound may be arranged to help dif-
ferentiate diagnoses and prevent needless surgery. The importance of emergent management for
acute scrotum should also be impressed upon the public through education to avoid delayed
presentation to medical facilities.
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results including physical examination, laboratory
data, and the findings of color Doppler ultrasonogra-
phy and surgical findings were analyzed. Patients
were excluded in this study if they had had recent
urologic surgery or if the etiology of acute scrotum
was unclear. Categorical data between groups were
compared using χ2 test or Fisher’s exact test while
continuous distributed data were compared using 
either Mann–Whitney U test or analysis of variance.
A p value of less than 0.05 was considered to be statis-
tically significant.
RESULTS
A total of 87 consecutive patients were included in
this study and divided into three groups according 
to their final diagnosis. Forty-one patients had TT, 
38 patients had EO, and eight patients had TTA. All
patients with TT and TTA were diagnosed according
to surgical findings. The characteristics of the three
groups are presented in Table 1. The mean age of
patients with EO (16.6 ± 7.6 years) was higher than
that of patients with TT (14.0 ± 5.7 years) and TTA
(10.0 ± 3.5 years) (p < 0.05). Acute onset of testicular
pain presented more frequently in patients with TT
(61.0%) than in patients with EO (15.8%) and TTA
(37.5%) (p < 0.001). More than half of the patients in
each group delayed getting medical help after first
detecting symptoms for up to 12 hours, especially in
the EO and TTA groups.
Clinical features and physical examination find-
ings are presented in Table 2. Fever and lower urinary
tract symptoms appeared more frequently in the EO
group than in the other two groups, and the results
reached statistical significance (p<0.001). Patients with
Table 1. Characteristics of different acute scrotum patient groups
TT (n = 41) EO (n = 38) TTA (n = 8) p
Age (yr) 14.0 ± 5.7 16.6 ± 7.6 10.0 ± 3.5 0.023
Location 0.018
Right 9 (22.0%) 20 (52.6%) 3 (37.5%)
Left 32 (78.0%) 18 (47.4%) 5 (62.5%)
Acute onset of pain 25 (61.0%) 6 (15.8%) 3 (37.5%) 0.001
Duration of pain (hr) 0.047
≤ 6 15 (36.6%) 3 (7.9%) 0 (0%)
6–12 4 (9.8%) 4 (10.5%) 1 (12.5%)
12–24 4 (9.8%) 7 (18.4%) 2 (25.0%)
> 24 18 (43.8%) 24 (63.2%) 5 (62.5%)
TT = testicular torsion; EO = epididymo-orchitis; TTA = torsion of the testicular appendage.
Table 2. Clinical findings and laboratory data of different acute scrotum patient groups
TT (n = 41) EO (n = 38) TTA (n = 8) p
Clinical findings
Fever 0 (0) 22 (57.9) 0 (0) < 0.001
Nausea/vomiting 8 (19.5) 1 (2.6) 1 (12.5) 0.055
Erythema 29 (70.7) 31 (81.6) 5 (62.5) 0.382
Testicular swelling 37 (90.2) 35 (92.1) 2 (25.0) 0.001
Scrotal edema 29 (70.7) 34 (89.5) 6 (75.0) 0.115
Testicular tenderness 40 (97.6) 38 (100) 5 (62.5) 0.001
Tender nodule 0 (0) 0 (0) 4 (50.0) 0.001
UTI symptoms 0 (0) 11 (28.9) 0 (0) 0.001
Laboratory data
WBC count (/μL) 10,534 ± 3,664 13,053 ± 6,758 7,964 ± 2,480 0.026
Leukocytosis 20 (48.8) 23 (60.5) 2 (25.0) 0.246
Pyuria 0 (0) 10 (26.3) 0 (0) 0.001
TT = testicular torsion; EO = epididymo-orchitis; TTA = torsion of the testicular appendage; UTI = urinary tract infection; WBC =
white blood cell.
TTA had less testicular swelling and testicular ten-
derness compared to the other two groups (p < 0.001).
In only four out of eight patients with TTA could there
be found a small, tender, blue lump in the upper scro-
tum during physical examination. The prevalence rate
of nausea/vomiting, scrotal erythema and edema
among the three groups were not significantly different.
Laboratory data of the three groups are also pre-
sented in Table 2. Patients in the EO group had a
higher white blood cell (WBC) count than the other
two groups (p < 0.05), but the prevalence rate of leuko-
cytosis was not statistically different among the three
groups if we defined leukocytosis as WBC count 
> 10,000/μL. Pyuria was only noted in patients 
with EO.
There were 33 patients in the TT group, 26 patients
in the EO group and four patients in the TTA group
who received color Doppler ultrasonography for fur-
ther evaluation. The results are presented in Table 3.
With regard to the diagnosis of TT according to color
Doppler ultrasonographic findings, the sensitivity rate
was 87.9%, specificity rate was 93.3%, positive pre-
dictive value was 100%, and negative predictive value
was 96.6%.
Scrotal exploration was performed in 55 out of 87
patients (63.2%): 41 patients (74.5%) with TT, six
patients (10.9%) with EO, and eight patients (14.6%)
with TTA. Viable testes were found in 17 of 41 patients
with TT during operation. Detorsion and fixation of
testes were performed. The other 24 patients received
orchiectomy for nonviable testis and orchiopexy for
unaffected testis to prevent further TT. The salvage rate
of TT was 41.5%. There was one case with TT who did
not show obvious blood flow decrease during color
Doppler ultrasonographic evaluation in the emer-
gency room. Because TT was highly suspected due to
severe testicular pain, surgical exploration was still per-
formed and TT of about 180° was found. Fortunately,
viable testis was noted following detorsion and fixa-
tion was also performed.
All patients who were diagnosed with EO initially
received physical examination and color Doppler
ultrasonography for follow-up 3 months later, and no
obvious abnormalities were found.
DISCUSSION
In young ages, TT, EO and TTA are the most common
etiologies of acute scrotum. Other rare causes of acute
scrotum include trauma/contusion, hernia, and tumor
[1–5]. Differentiating the causes of acute scrotum can
sometimes be problematic if it is only based on his-
tory and clinical examination.
TT occurs frequently in neonates and postpubertal
boys; the mean age in previous studies ranged from
12.1 to 17.7 years. TTA occurs typically in prepubertal
boys; the mean age ranged from 9 to 12 years in pre-
vious studies, whereas EO most often develops in
postpubertal boys [4–7].
Our results show that clinical presentations like
nausea/vomiting, scrotal erythema, and scrotal edema
did not reach statistically significant differences among
the three groups. Pyuria and lower urinary tract symp-
toms had been thought of as the classic presentation
of EO, but the sensitivity rate was relatively low
(25.7% and 28.9%, respectively). Previous studies have
documented positive urinalysis in 15–59% of children
with EO [3,8,9]. Dysuria was only found in 14% of
patients with EO by Kadish and Bolte [3].
Palpable tender nodule over the upper pole of the
affected testis and blue dot sign were specific to the
TTA group, but the sensitivity was not high. About
50% of patients with TTA were diagnosed by surgical
exploration in our study. The incidence rate of testic-
ular tenderness (62.5%) or swelling (25.0%) was rela-
tively low in the TTA group compared with the other
two groups.
EO is a urinary tract infection and serum WBC count
is thought to increase in these patients. In our study,
although there were significant differences in serum
WBC count among the three groups, the incidence of
leukocytosis (>10,000/μL) did not reach a statistically
significant level. It is difficult to differentiate EO from
the other two groups based solely on leukocytosis.
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Table 3. Results of color Doppler ultrasonography of
different acute scrotum patient groups
TT EO TTA
(n = 33) (n = 26) (n = 4)
Absent/decreased flow 29 0 0
Increased/normal flow 1 25 3
Equivocal 3 1 1
Detection of testicular torsion (TT): (1) Positive predictive value:
100%; (2) negative predictive value: 96.6%; (3) sensitivity rate:
87.9%; (4) specificity rate: 93.3%; EO = epididymo-orchitis;
TTA = torsion of the testicular appendage.
In the past, immediate surgical exploration was
the standard approach when torsion was suspected.
However, studies showed that only 16–42% of boys
with an acute scrotum have TT [1,10,11], and negative
findings of TT at surgery were reported in 62–88% of
cases [6,12,13]. In an effort to improve diagnostic accu-
racy and avoid needless surgery, both nuclear medi-
cine imaging and color Doppler ultrasonography have
been performed to evaluate the cause of acute scrotum.
However, nuclear testicular flow studies often require
too much time and have thus fallen into disfavor.
Color Doppler ultrasonography has been used in-
creasingly in the evaluation of suspected TT. It is non-
invasive and has a diagnostic accuracy at least equal
to that of nuclear scanning. It can semiquantitatively
characterize blood flow and can distinguish intrates-
ticular blood flow from scrotal wall flow. It can also
assess other pathologic conditions involving the scro-
tum. Most importantly, it could be used at bedside to
immediately help evaluate the cause of acute scrotum
when patients are brought to the emergency depart-
ment [5,14–16]. In our study, the sensitivity and
specificity rates to diagnose TT by color Doppler
ultrasonography were 87.9% and 93.3%, respectively.
These results are compatible to previous studies (sen-
sitivity, 78.6–100%; specificity, 90.6–100%) [17–21].
Although the results of color Doppler ultrasonog-
raphy in differentiating TT from other causes of acute
scrotum have been well reported, there were still
some case reports of a missed diagnosis of TT due to
normal or increased testicular blood flow noted on
color Doppler ultrasonography [22–24], and we also
had one case like this. The possible causes of missed
diagnosis include technical factors in the performance
of the study (i.e. operator dependence), experience of
the radiologist in reading scrotal ultrasonography, the
possibility that torsion is intermittent, and difficulties
with detection in younger children [22,23]. Bentley et al
[24] also postulated that testicular blood flow can be
maintained for an extended period despite spermatic
cord torsion in some specific anatomical characteristics.
So emergent surgical exploration should still be con-
sidered for those who are at high risk of TT despite
negative color Doppler ultrasonographic findings to
avoid misdiagnosis.
TT is a surgical emergency and the total testis sal-
vage rates range from 26% to 87% [4,25]. According
to the results of Whitaker [26], the testicular salvage
rate falls from 80% if the testis is explored within 
5 hours of the onset of pain to 20% if symptoms have
been present for over 10 hours, and after 24 hours all
testes have been said to be nonviable. Mushtaq et al [27]
also reported that the testicular salvage rate decreased
from 88% to 36% when the pain duration was increased
by more than 12 hours. Misdiagnosis and delayed
presentation are thought to be the major causes of low
testicular salvage rates. In our study, although the pain
of TT appeared more abruptly, the situation of delayed
presentation was significant (53.6%, > 12 hours). The
salvage rate of testis was 41.5% (17/41 cases).
In conclusion, differentiating the causes of acute
scrotum can sometimes be difficult if one uses only the
clinical features or laboratory data. As in other studies,
our results show that color Doppler ultrasonography
has high sensitivity and specificity to help in the dif-
ferential diagnosis of acute scrotum. In cases with a
lower risk of TT, we suggest that a technically adequate
color Doppler ultrasonography may be arranged to
help in differentiating diagnosis and decrease needless
surgery. The importance of emergent management for
acute scrotum should also be impressed upon the pub-
lic through education to avoid delayed presentation
to medical facilities.
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